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♠❛③< ♠.*✐❦✱ -E/-4♥❡-✐ *③E✈❡❣❡❦ ♥♦/♠❛❧✐③.❧.*./❛ ❦✐❢❡❥❧❡*③-❡-- ❡*③❦E③③❡❧✳ ❆ ❝✐❦❦❡-
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❢❡❧❛❞❛-♦❦❛- ✐*✳
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♥❛0❦♦③: ♥=✈♠4(♦❦ ❡❧= ✈❡((③➤0 =( 0❛❣♠♦♥❞❛0♦0 ❥❡❧③: 82❡((♦20 ✐❧❧❡(③0✳ ❏❡❧❡♥ ❝✐❦❦❜❡♥
❝(❛❦ ❛ (③:(③✐♥0➯ 0♦❦❡♥✐③4❧4(0 ✈=❣③➤ (③❛❜4❧②♦❦ 0❡❧❥❡(G0♠=♥②=0 =20=❦❡❧❥8❦ ❦✐✳
✹✳ ❑✐$%&$❦❡❧$*
❆ ◆♦"♠♦ 0❡❧❥❡(G0♠=♥②=♥❡❦ ❦✐=20=❦❡❧=(=❤❡③ ❛ ❑42♦❧✐✲❜✐❜❧✐❛ ♥=❣② ❡✈❛♥❣=❧✐✉♠40 =(
❛③ ❆♣♦(0♦❧♦❦ ❝(❡❧❡❦❡❞❡0❡✐0 ❤❛(③♥4❧0✉❦✳ ❆ (③7✈❡❣❡❦ ❦=③③❡❧ ♥♦2♠❛❧✐③4❧0 ✈4❧0♦③❛✲
040 ✈❡008❦ ❣♦❧❞ (0❛♥❞❛2❞♥❛❦✱ ❛③③❛❧ ✈❡0❡008❦ 7((③❡ ❛③ ❛✉0♦♠❛0✐❦✉( ♥♦2♠❛❧✐③4❧:
❦✐♠❡♥❡0=0✳ ❆ (③7✈❡❣❡❦ 0♦❦❡♥(③4♠❛ ❛ ❜❡0➯❤➯ ✈4❧0♦③❛0 ❛❧❛♣❥4♥ ✶✶✹ ✺✽✵ 0♦❦❡♥✱ ❛
♥♦2♠❛❧✐③4❧0 ✈4❧0♦③❛0 ❛❧❛♣❥4♥ ✶✵✾ ✷✽✾ 0♦❦❡♥✳
❆ ❦✐=20=❦❡❧=(❤❡③ ❦=0 ♠=2➤(③4♠♦0 ❤❛(③♥4❧0✉♥❦✳ ❆ ♥♦.♠❛❧✐③1❧1$✐ ♣♦♥'♦$$1❣ ♠✉✲
0❛0❥❛ ❛ ❣♦❧❞ (0❛♥❞❛2❞♥❛❦ ♠❡❣❢❡❧❡❧➤❡♥ ♥♦2♠❛❧✐③4❧0 0♦❦❡♥❡❦ ❛24♥②40✱ G❣② ❛ 0✉✲
❧❛❥❞♦♥❦=♣♣❡♥✐ (③:(③✐♥0➯ ♥♦2♠❛❧✐③4❧4( 0❡❧❥❡(G0♠=♥②=0✳ ❊③ ❛ ♠=2➤(③4♠ ❛ ◆♦"♠♦
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♠♦❞✉❧❥❛✐ ❦)③+❧ ❛ ♠❡♠-.✐❛❛❧❛♣0 ♠♦❞✉❧ 12 ❛ 2③❛❜4❧②❛❧❛♣0 ♠♦❞✉❧ ❦❛.❛❦6❡.2③✐♥6➯
2③❛❜4❧②❛✐♥❛❦ ❛ 6❡❧❥❡296♠1♥②16 ♠1.✐✳
❆ ♥♦.♠❛❧✐③4❧42✐ ♣♦♥6♦224❣ ❦✐2③4♠♦❧42❛❦♦. ✜❣②❡❧❡♠❜❡ ❦❡❧❧❡66 ✈❡♥♥+♥❦ ❛③♦✲
❦❛6 ❛ 2③❛✈❛❦❛6 ✐2✱ ❛♠❡❧②❡❦❡6 ❛ ♥♦.♠❛❧✐③4❧42 2♦.4♥ ❛❦4. ❛ ❦1③✐ ❛♥♥♦646♦.✱ ❛❦4.
❛ ◆♦"♠♦ 6♦❦❡♥2③✐♥6➯ 2③❛❜4❧②❛✐ 2③16✈4❧❛2③6♦66❛❦ ✈❛❣② )22③❡✈♦♥6❛❦✳ ❆③ ❡.❡❞❡✲
6✐ ❜❡6➯❤➯ 2③)✈❡❣❣❡❧ )22③❡✈❡6❡66+❦ ❛ ❦✐1.61❦❡❧12❦♦. ❣♦❧❞ 26❛♥❞❛.❞❦1♥6 ❤❛2③♥4❧6
❦1③③❡❧ ♥♦.♠❛❧✐③4❧6 2③)✈❡❣❡6 12 ❛ ◆♦"♠♦ ❦✐♠❡♥❡616 ✐2✱ 9❣② ❛ 2③16✈4❧❛2③6♦66 ✈❛❣②
)22③❡✈♦♥6 2③❛✈❛❦ ♥♦.♠❛❧✐③4❧42✐ ♣♦♥6♦224❣46 ✐2 ❦✐ 6✉❞6✉❦ 2③4♠♦❧♥✐✳
❆ ❦❛.❛❦6❡.2③✐♥6➯ 2③❛❜4❧②♦❦ ❡❣②✐❦ .❡♥❞2③❡.❜❡♥ 2❡♠ 6✉❞❥4❦ ❥-❧ ❦❡③❡❧♥✐ ❛ 6✉✲
❧❛❥❞♦♥♥❡✈❡❦❡6✱ ♠✐✈❡❧ ❛③♦❦ ♥❡♠ ❢❡❧616❧❡♥+❧ ❦)✈❡6✐❦ ❛③ ❛❞♦66 ♥②❡❧✈ ❢♦♥♦❧-❣✐❛✐ 12
❤❡❧②❡29.42✐ 2③❛❜4❧②❛✐6✳ ▼✐✈❡❧ ❛ 2③)✈❡❣✱ ❛♠✐✈❡❧ ❞♦❧❣♦③✉♥❦✱ ❜✐❜❧✐❛❢♦.❞9642✱ ♥❛❣②♦♥
2♦❦ ❜✐❜❧✐❛✐ ♥❡✈❡6 6❛❧4❧✉♥❦ ❜❡♥♥+❦✳ ❆ ❦1③✐ ♥♦.♠❛❧✐③4❧42 2♦.4♥ ❛ ❦+❧)♥❜)③➤ ❜✐❜✲
❧✐❛❢♦.❞9642♦❦❜❛♥ 12 ❜✐❜❧✐❛✐ ❤✐26-.✐4❦❜❛♥ ❡♠❧96❡66 6✉❧❛❥❞♦♥♥❡✈❡❦ ✐2 ♥♦.♠❛❧✐③4❧42.❛
❦❡.+❧6❡❦✱ ✈❛❣②✐2 ❛③ ❛❞♦66 ♥❡✈❡❦ ❦+❧)♥❜)③➤❦1♣♣❡♥ ❤❛2③♥4❧6 ❛❧❛❦❥❛✐ ❛ ❙③❡♥6 ■26✈4♥
❚4.2✉❧❛6✐ ❜✐❜❧✐❛❢♦.❞9642♥❛❦
✷
♠❡❣❢❡❧❡❧➤❡♥ ❡❣②21❣❡2 ❢♦.♠4.❛ ❧❡66❡❦ ❤♦③✈❛✳ ❆ ❤✐❜4❦
♥❛❣② .12③16 ❛ ♥❡✈❡❦ ❛❞❥4❦ ✕ ❦❡③❡❧12+❦ ♠1❣ ♥❡♠ ♠❡❣♦❧❞♦66 ❛ ◆♦"♠♦✲❜❛♥✳
❆ 2③❛❜4❧②❛❧❛♣0 ♠♦❞✉❧ 6♦❦❡♥2③✐♥6➯ 2③❛❜4❧②❛✐♥❛❦✱ 6❡❤46 ❛ 6♦❦❡♥✐③4❧426 ❜❡❢♦✲
❧②42♦❧- 2③❛❜4❧②♦❦♥❛❦ ❛ 6❡❧❥❡296♠1♥②16 ❡❣② ♠42✐❦ ♠1.➤2③4♠ ❢❡❥❡③✐ ❦✐✳ ❊♥♥❡❦ ❦✐2③4✲
♠♦❧424❤♦③ ❤4.♦♠ ❦❛6❡❣-.✐46 4❧❧❛♣96♦66✉♥❦ ♠❡❣✿ ❛✮ 4❧♣♦③✐69✈✿ ❛ ◆♦"♠♦ )22③❡✈♦♥6
❦16 6♦❦❡♥6✱ ❛♠❡❧②❡❦ ❛ ❣♦❧❞ 26❛♥❞❛.❞❜❛♥ ♥✐♥❝2❡♥❡❦ )22③❡✈♦♥✈❛✱ ✈❛❣② 2③16✈4❧❛2③✲
6♦66 ❡❣② 6♦❦❡♥6✱ ❛♠❡❧② ❛ ❣♦❧❞ 26❛♥❞❛.❞❜❛♥ ♥✐♥❝2 2③16✈4❧❛2③6✈❛❀ ❜✮ 4❧♥❡❣❛69✈✿ ❛
◆♦"♠♦ ♥❡♠ ✈♦♥6 )22③❡ ❦16 6♦❦❡♥6✱ ❛♠❡❧②❡❦ ❛ ❣♦❧❞ 26❛♥❞❛.❞❜❛♥ )22③❡ ✈❛♥♥❛❦
✈♦♥✈❛✱ ✈❛❣② ♥❡♠ ✈4❧❛2③6♦66 2③16 ❡❣② 6♦❦❡♥6✱ ❛♠❡❧② ❛ ❣♦❧❞ 26❛♥❞❛.❞❜❛♥ 2③16 ✈❛♥
✈4❧❛2③6✈❛❀ 12 ❝✮ ✈❛❧-2 ♣♦③✐69✈✿ ❛ ◆♦"♠♦ )22③❡✈♦♥6 ❦16 6♦❦❡♥6✱ ❛♠❡❧②❡❦ ❛ ❣♦❧❞
26❛♥❞❛.❞❜❛♥ ✐2 )22③❡ ✈❛♥♥❛❦ ✈♦♥✈❛✱ ✈❛❣② 2③16✈4❧❛2③6♦66 ❦16 6♦❦❡♥6✱ ❛♠❡❧② ❛ ❣♦❧❞
26❛♥❞❛.❞❜❛♥ ✐2 2③16 ✈❛♥ ✈4❧❛2③6✈❛✳ ❊③❡❦♥❡❦ ❛ ❤✐❜❛❢❛❥64❦♥❛❦ ❛ 2③4♠♦224❣46 ✐2♠❡.✲
✈❡ ❦✐2③4♠♦❧6✉❦ ❛ ♣♦♥6♦224❣♦6✱ ❛ ❢❡❞126 12 ❛③ ❋✲♠1.61❦❡6✱ ❛♠❡❧②♥❡❦ ❡.❡❞♠1♥②16
❛ ♥♦.♠❛❧✐③4❧42✐ ♣♦♥6♦224❣❣❛❧ ❡❣②+66 ❛ ✷✳ 64❜❧4③❛6 ♠✉6❛6❥❛✳
 ♦❦❡♥%③✐♥ ➯  ♦❦❡♥%③✐♥ ❢*❧*  ✐
♣♦♥ ♦%%-❣ ♣♦♥ ♦%%-❣ ❢❡❞0% ❋✲♠04 0❦
✭✪✮ ✭✪✮ ✭✪✮ ✭✪✮
▼- 0 ✽✶✱✵✹ ✽✼✱✾✵ ✻✾✱✹✵ ✼✼✱✺✻
▼-4❦ ✽✵✱✻✷ ✽✻✱✶✽ ✻✺✱✽✵ ✼✹✱✻✷
▲✉❦-❝% ✽✶✱✺✽ ✽✹✱✺✻ ✻✼✱✺✵ ✼✺✱✵✼
❏-♥♦% ✽✸✱✶✵ ✾✹✱✷✵ ✼✵✱✻✵ ✼✼✱✵✸
❆♣❈%❡❧ ✼✾✱✾✺ ✾✵✱✼✷ ✻✼✱✶✸ ✼✼✱✶✻
- ❧❛❣ ✽✶✱✷✸ ✽✽✱✻✸ ✻✽✱✶✻ ✼✼✱✵✻
✷✳  -❜❧-③❛ ✳ ❆ ◆♦"♠♦ ❦✐04 0❦❡❧0%❡ ❛ ❑-4♦❧✐✲❜✐❜❧✐❛ ❡❣②❡% 40%③❡✐♥✳
✷
❤!!♣✿✴✴%③❡♥!✐*❛%✳❤✉✴❙❩■❚
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❆ ❦✐#$%#❦❡❧#(❦♦$ ❛ (③,%-$✉♥❦ ✺✵✷ (③,❛❧❛❦♦% %❛$%❛❧♠❛③♦%%✳ ❋❡❧%#%❡❧❡③③6❦✱ ❤♦❣②
♠✐♥#❧ ♥❛❣②♦❜❜ ❛ ♠❡♠,$✐❛❛❧❛♣= ♥♦$♠❛❧✐③-❧-(❤♦③ ❤❛(③♥-❧% (③,%-$✱ ❛♥♥-❧ ♠❛❣❛(❛❜❜
♥♦$♠❛❧✐③-❧-(✐ ♣♦♥%♦((-❣♦% #$❤❡%6♥❦ ❡❧ ✕ ✉❣②❛♥❛❦❦♦$ ♠✐♥✐♠❛❧✐③-❧♥✐ (③❡$❡%%6❦ ✈♦❧✲
♥❛ ❛ (③,%-$ ❦#(③A%#(#❤❡③ ❤❛(③♥-❧% ♠❛♥✉-❧✐( ♠✉♥❦-%✳ ▲❡%❡(③%❡❧%6❦✱ ❤♦❣② ❦6❧C♥❜C③➤
♠#$❡%➯ ✕ C%✈❡♥❡(#✈❡❧ ♥C✈❡❧% ✕ (③,%-$❛❦ ❤❛(③♥-❧❛%❛ ♠❡❧❧❡%% ❛ ◆♦"♠♦ ♠❡♠,$✐❛❛❧❛✲
♣= ♠♦❞✉❧❥❛ C♥♠❛❣-❜❛♥ ♠✐❧②❡♥ %❡❧❥❡(A%♠#♥②% #$ ❡❧✱ ✈❛❣②✐( ❡♥♥#❧ ❛ ❦✐#$%#❦❡❧#(♥#❧
❛ (③❛❜-❧②❛❧❛♣= ♠♦❞✉❧% ♥❡♠ ♠➯❦C❞%❡%%6❦✳ ❆③ ❡$❡❞♠#♥②❡❦❡% ❛③ ✶✳ -❜$❛ ♠✉%❛%❥❛✳
✶✳ -❜$❛✿ ❆③ C%✈❡♥❡(#✈❡❧ ♥C✈❡❧% (③,%-$♠#$❡% ♠❡❧❧❡%% ❦❛♣♦%% ♥♦$♠❛❧✐③-❧-(✐ ♣♦♥%♦(✲
(-❣ ❛ ◆♦"♠♦ ♠❡♠,$✐❛❛❧❛♣= ♠♦❞✉❧❥-♥❛❦ ❦✐#$%#❦❡❧#(❡❦♦$✳ ❆ ✈A③(③✐♥%❡( %❡♥❣❡❧②❡♥
❛ (③,%-$ ♠#$❡%❡✱ ❛ ❢6❣❣➤❧❡❣❡( %❡♥❣❡❧②❡♥ ❛ ♥♦$♠❛❧✐③-❧-(✐ ♣♦♥%♦((-❣ ❧-%❤❛%,✳
❆③ ❡$❡❞♠#♥②❡❦ ❛❧❛♣❥-♥ ❧-%❤❛%,✱ ❤♦❣② ❛ ◆♦"♠♦ ✺✵✷ (③,❛❧❛❦♦% %❛$%❛❧♠❛③,
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